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Claims  

1. A method for cell analysis in a microfluidic device comprising a plurality of cell 

holding chambers, said method comprising carrying out at least two rounds of cell 

capturing, characterization, and transport, each round comprising: 

a) flowing a solution comprising a plurality of individual cells into a first 

microfluidic channel; then, 

b) partitioning the first microfluidic channel into a plurality of segments, thereby 

capturing at least one cell in at least one segment, wherein one or more of said 

segments comprises a single captured cell; 

c) determining at least one characteristic of one or more of said single captured 

cells; 

d) selecting one or more single captured cell having the characteristic; and 

e) independently transporting individual selected captured cells to specified cell 

holding chambers of the plurality of cell holding chambers, whereby in each cell holding 

chamber comprising cell(s) the determined characteristic(s) of the cell(s) is known, 

wherein said transporting comprises directing flow out from a segment containing 

the single captured cell to transport said single captured cell from said segment to a 

single connecting channel, and then into the specified cell holding chamber, wherein the 

segments and the cell holding chambers are fluidically connected via the single 

connecting channel. 

2. The method of claim 1 wherein single captured cells are transported by bulk 

flow and a compound manifold system is used to transport cells from any segment to 

any cell holding chamber. 

3. The method of claim 1 wherein single captured cells are transported from 

segments to cell holding chambers by fluid that flows through an upstream multiplexor 

channel, through a connector channel, and through a downstream multiplexor. 

4. The method of any of claims 1-3 wherein in step (b) the majority of said 

segments comprise no more than one cell. 



51 

 

5. The method of any of claims 1-4 wherein the number of individual cells flowed 

into the first microfluidic channel is less than the number of segments produced as a 

result of the partitioning. 

6. The method of any of claims 1-5 wherein the ratio of the number of segments 

to the number of cell holding chambers is greater than 1. 

7. The method of any of claims 1-6 wherein the device comprises two or more 

first microfluidic channels and a cell may be transported from any segment of any first 

microfluidic channel to any cell holding chamber. 

8. The method of any of claims 1-7 wherein the determined characteristic is cell 

size, morphology, or the presence or absence of an extracellular or intracellular antigen, 

or wherein the determined characteristic is the response by the cell to a physical, 

chemical or biological challenge. 

9. The method of claim 1-8 in which multiple cells are individually captured and 

individually transported to the same cell holding chamber, thereby producing a cell 

holding chamber comprising a defined combination of cells. 

10. The method of any of claims 1-9 in which cells are cultured in the cell holding 

chamber. 

11. The method of claim 10 in which the cells are cultured for from about 1 hour 

to about 24 hours, wherein the cells are challenged during culture, and wherein the 

challenge comprises exposing the cells to an agent selected from a drug, test agent, 

protein, nucleic acid or small molecule. 

12. The method of claim 11 wherein after a period of culture, viable cells are 

harvested from a cell holding chamber. 

13. The method of claim 10, further comprising the step of treating a cell located 

in a first cell holding chamber with a reagent, solution or physical stimulus that results in 

lysis of said cell and release of macromolecules from said cell. 
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14. The method of claim 13 wherein macromolecules released from the lysed cell 

are transported from the first cell holding chamber to a corresponding microfluidic 

reaction chamber, wherein the corresponding microfluidic reaction chamber is in fluidic 

communication with said first cell holding chamber and not with other cell holding 

chambers. 

15. The method of claim 14 wherein the macromolecules are nucleic acids, and 

wherein the nucleic acids are amplified after they are transported to the microfluidic 

reaction chamber. 

16. The method of claims 1 to 15, said method comprising carrying out at least 

three rounds of cell capturing, characterization, and transport, each round comprising 

steps (a) to (e) of claim 1. 

17. A microfluidic device comprising: 

a first microfluidic channel; 

a plurality of valves positioned to partition the first microfluidic channel into a 

plurality of individually addressable segments; 

a plurality of cell holding chambers; 

a single connector channel configured so that a cell flowing from a segment to a 

holding channel flows through the connector channel 

18. The microfluidic device of claim 17 comprising: 

An upstream multiplexer configured to switch flow from the plurality of individually 

addressable segments to a connecting channel; 

a downstream multiplexer configured to switch flow from the connecting channel 

to a plurality of individually addressable cell holding chambers, 

wherein the upstream multiplexer and the downstream multiplexer are together 

configured to direct flow out from any selected segment of the plurality of segments to 

any selected cell holding chamber of the plurality cell holding chambers, such that flow 

may be directed from a segment containing a single captured cell to transport said 

single cell from said segment to the connecting channel and then to a cell holding 

chamber. 



53 

 

19. The microfluidic device of claim 17 or 18 wherein each cell holding chamber 

comprises four or more drain channels configured so that fluid, but not nucleated 

eukaryotic cells, can exit the cell holding chamber through the drain channels. 

20. The microfluidic device of claim 19 wherein the drain channels contain beads 

or a filter, wherein the beads or filter inhibit passage of intact cells into the drain 

channels. 
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